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AQU ATI C U TRIG IT. AR I AS 

Gkohgk R. Rossbach 

A Key based ubox Leaf-Chahacteks fob the Aquatic Utkicu- 

LAHiAs OF Central and Northeastern United States 

AND Eastern Canada 


A. I .(‘aves all whorlcd.U. purburea W alt. 

A. Leaves chiefly all(*niatc. . . . H. 

B. Foliar divisions terete. . . .C. 

C. Leaves of a siiif>:le type', usually three or four times, 

occasionally up to five or six times dichotomous, 2- or 
less often 3-parted. ... D. 

1). Leaves three times dichotomous: plants, if flowering, 

never Ix'ariii)^ whorl of inflated petioles.IL 

E. Outline of leaf elliptical, due to pseudoi)innate 

division, basal divisions about .5-.75 mm. in 
diameter: plant robust, stems about 1 mm in 

diameter when drv and mounted, and often 
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somewhat ()V(‘r 1 mm. wlien fresh and living. . . A\ vulgakis L. 
K. Outline of leaf cireiilar or slightly oval, basal divi¬ 
sions about .25 mm. in diameter: stems under 1 

mm. in dianu^ter. W oemixiscapa Benj. 

1). L(*av(*s four tim(\s, oecasionally up to five or six tim(\s 

dichotomous: f1ow(M*ing jilants bearing a whorl of 
inflated jx^tioh's at about half-way up the scape; 
generally flowering annually. . . .F. 

F. Basal divisions of l(*af usually not elongate, OH—10, 

commonlv 3-5 mm. long, not slcmder, diameter 
.5 mm. and over: (scapcLS 15-33, commonly 20-30 
cm. long, stout; flowcas 3-14, calyx-lobes 4-() 

mm. long). Hestrictcxl to southern l^. S . W ixflata W alt. 

K. Basal divisions of leaf elongate, 5-12, commonly 

8-10 mm. long, sh^nder, diameter .25 mm. and 
less: (scapes (3-2(), commonly about 15 cm. long: 
flowers 2-5, commonly 3, calyx-lob(iS 3-4 mm. 
long). Maim* southward . r. ixflata W alt. var. MixonChapm. 
C. L(‘av(‘s of one or two typ(‘s, according to type of 

l)ranches, wlu‘th(‘r gem^rally associated with scapes or 
|)urely vT^g(‘tatiV(‘: branches generally associat(*d with 
scajKiS always j)r(‘S(‘Fit, thes(‘ with leaves one or two, 
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soinetiuK'S three times (.liehotomous, 2- or rarely a few 

3-parte<l at bases, sparse, aiul sliglitly or not at all 

overlapping; branches of specialized vegetative type 

usually present on 1’. kibhosa, these 5-9 cm. long, 

with crowded leaves nearlv all three times dichoto- 

% 

mous, basally 2-3-partod, wIkmi 3-parted not diverg¬ 
ing at one exact point, hladch'rs few or none. . . .G. 

(I. L(*aves characteristic of branches generally associated 

with scapes. . . .11. 

II. Leaves once dichotomous, rarely with abbreviated 

third division, usually not overlapi)ing, bladders 
scattered, variable in size, and many near ends 
of leaves.U. gibba L. 

II. Fully developed leaves twice dichotomous, slightly 

overlapping, bladd(‘rs scattered, l)ut generally 
homogeneous in size (some branches growing 
under mud having bladder-bearing leaves much 
reduced in siz(‘ and dichotomy, thus similar to 
certain branches on U. mixor).U. bifloka Lam. 

(1. Leaves of both types present, tliose of specialized 

vegetative branches as well as of l)ranches generally 
associated with scapes; bladdei*s most numerous 
near stems.U. fibros.\ Walt. 

H. Foliar divisions flat.1. 

1. Margins of terminal divisions minutely and sharply ser¬ 
rate, loaves bearing few or no bladd(‘rs, bladders 
mostlv or whollv confined to the always present 
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specialized branches, leaves basally 3-parted, divi¬ 
sions narrow, but usually distinctly flattened, all of 
one general form. . . . J. 

.1. A])ices of terminal divisions rounded or nearly so (save 

for uncommonly delicate' condition in deep water), 
mucronate; bladder-bearing branches having no 
leaves.. . . U. intermedia Hayne. 

.1. Apices of terminal divisions acuminate; bladder- 

bearing branches having a few small leaves or none. 

Known only very locally in Xo. Am.L. ociiiioLEurA Hartm. 

1. Margins of terminal divisions ('iitire, leaves all or most 

bearing bladders, few Or no branches specialized for 
bladders alone, leaves usual 3-parted basally, but 
some on certain very slender plants 2-partcd, alto¬ 
gether of two general forms, one very slender and 
slightly flattened, liearing a numb(»r of bladdi'rs (this 
the common form), the oth(*r broadly and distinctly 
flattened, less dichotomized, more abbreviated, bear¬ 
ing very h'W or no bladders (this the less frequent 
form and mostly of shallower’ water or of spring 
growth).r. MINOR L. 

A Key to the Winter Buds 

A. Bud an elongate, thickened ('iid of the stem, 1-2 mm. in 

diameti'r, l)('aring crowded, but not closely imbricated, 
abbreviated and incurled leaves, buds terminating all 
autumnal branches...I". I'URPUUEa Walt. 

A. Bud a rouiuh'd mass of divided, densely ci’owded, abbrc'vi- 

ated and imbricated leaves. . . . B. 

B. Foliar divisions of buds bordered on two sidi's with stout 

gray hairs, flattened. . . .C. 








Rossbacli, Acjuatic I tricularias 




(’. Buds 1-2 cm. long, oval, often one-sided or two-pai ted, 

composed of very many pseudo-pinnate, severally 
divided, l)a8ally 2-partcd, small leaves, divisiojis of 
leaves flattened, elongate, narrowly triangular, and 
bordered with loose tufts of small hairs.U. vulcauis L. 

(’. Buds 3-10, commonly '> 7 mm. long, oval to elliptical, 

never one-sided or tw(»-parted, comp<»sed of manj’ 
short, broad, few-times-divided, basaily 3-parted very 
small leaves, divisions of leaves much flattened, 
squamiform-triangular, and bordered with dense 
tufts of coarse hairs.I', inteu.media Hayne. 

B. l-'oliar divisions of buds not bordered at all with hairs, 

l)earing but a few setae as on mature leaves, either more 
or less terete, or distinctly and broadly flattened. . . . I). 

II. Buds round or compressed slightly at each end, 1.5-4, 

sometimes 5 mm. across (in growth and formation 
unique and quite comj)arabie to the hc'ad of a culti¬ 
vated cabbage, save for the narrow leaves), color 
reddish green, foliar divi.sions of completely formed 
winter bud distinctly flattened.1’. minor L. 

1). Buds rounded and usually somewhat one-sided and 

elongate, 5 mm. or much less in diameter, always 
merging to an attached piece of living stem bearing 
some l(‘aves, color gr<>en, foliar divisions terete. . . . M. 

10. Buds, when present, 2-5 mm. in diameti'r, formed of 

loosi'ly integrated, small and slender leaves. (Fruit, 
from cleistogamous flowers common, other fruit 
rare.).U. oemi.niscapa Benj. 

10. Buds often not forming, but when jnesent I mm. and 

less in diameter, formed of few, loosely integrated, 
small leaves, thus scarcely differing from the con¬ 
tinually unfolding bud of midsummer: branches 
and buds, or fruit, forming the ne.xt generation. IJ. inel.vi'.a W alt., 
11. iNFLATA var. MINOR Chapin., U. (ubba L., U. biflora Lam. 

IT. FIBROSA W'^all. 


Th<‘ species under .sections 10 are coastal plain types. Development 
in them of winter buds is slight or lacking. (7. hiflora and U. fibrosa 
are restricted coastal plain types extending no farther north than 
southeastern Massachusetts. Tlu*se two species never dev'elop true 
winter liuds. Winter huds, then, are characteristic of our species 
occupying regions where they must lie dormant through a long winter. 
U. gnulniscapa forms quite unspecialized winter buds, though often 
growing in very cold climates, hut, as a compensation, produces many 
cleistogamously formed fruits. The species under E-2, with scarcely 
any develojmient of winter buds, commonly flower and fruit in the 
usual manner, whereas those species forming specialized winter buds 
usually liear fewer or even no flowers, and much less commonly pro¬ 
duce any fruit. Though (*. purpurea and I . vulgaris are often found 
flowering and both form .some fruit, V. miuor and U. iniermedia seem 
rarelv to flower. 
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(JkOGHAI’HICAL DlSTHIUrTlOXS AND Hahitats 


Th(‘ Ideographical distrihution of the genus I tricularld offers 
strikingly elear-eut and widely applicable exainj)les of the major 
plant dispersals of the (‘arth, distributions made most significant by 
Prof. M. L. Fernald.^ 

One group of the genus represented with us is circumhoreal (ami 
only two to .several of its species grow locally as far .south as central 
Africa and southernmost I’nited States). 

The other group, or groups, occupy the North American coastal 
plain, the southern Great Lakes region, the lower Mississippi River 
Valley and adjoining lowland areas, and parts of the West Indies, 
jMe.xican Plateau, Central America, South America, Australia, Tas¬ 
mania, Philippine Islands, and Asia, especially in the south, the re¬ 
stricted region about the Mediterranean Sea, and the valleys of, at 
least, tlu; Nile, Congo, Zambesi, and Niger Rivers of Africa.. Many of 
the areas occuj)i(‘d by this second group are known to be geologically 
ancient. 

The circumboreal group grows ty])ically under water, save for the 
flowering .scjij)e. The group of more southerly di.sper.sal comprises 
terrestrial as well as truly aquatic forms, and is very diversified. 
Representativ(‘ of the circumboreal species are f \ vuhjarl.s L. and var. 
(niinicnna A. (iray, I . ni’glcctd Lehmann, i . minor L., / . lirnnii 
Heer, I . occidrnfdlis .\. (iray, I . infrnncdid Ilayne, and I . ochrolcncd 
A. Hartm. 

r. vnhjdri.'i, including var. dincricdud, is fre{|uent in tpiiet or sluggish 
water, and in this country known from tlu' .'straits of lielle Isle, Labra¬ 
dor ami Newfoundland, .south commonly through New I-aigland and 
western New \Ork, then becoming le.ss fretpient, though occurring, 
.southward to Dade Co., Florida, w(\st, in the north, to .\laska and 
British Columbia, and in the south, west through Louisiami to Texas 
and locally to .southern California, and j)rc.sent, where hjd)itat is 
suitable, north and south between these outlined l)oundaries, espe¬ 
cially in the East, the region of the Great Lakes, the Rocky Alountains 
in general, the Sierra Nevada, Ca.scades, and Paeific Coast; also in 
Asia, ami in all of Eurojx*. 

* “Specific Se^ri'^Rtions and Identities in some Floras of t*asti‘rn Xortli America 
and the Old World,” U ho dor a, xxxiii. 25-(>3 (1931). 

“Recent Discoveries in the Newfoundland Flora,” Hhodora, xxxv, nos. 109-420 
(1933). 

“A Botanical Expedition to Newfoundland and Southern Labrador,” Rhodora, 
xiii. 109-102 (1911). 
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i . rulciari.s var. (nncrimnii A. (>ray is attrihuted only to Xortli 
America. However, this supposed variety is scarcely, if at all, separ¬ 
able from true viilfiaris. The difl’erenec*, a more slender and ratlier 
acute spur on tlu‘ flower of var. aiitcricoiid, seems not to be sufficiently 
constant nor of sufficient magnitude to justify varietal rank. 

neglccia l>ehm. or, perhaps more wisely, V. vuUjaris var. luylcvta 
(Ixdim.) Co.s.son & (iermain is a very elo.se, slender relative of I ', rul- 
gari.s', and it occupies a region with it in Europe. It very oft<*n or 
usually bears well developed branching rhizoid-lik<* shoots e.xtending 
from very near or at the ba.se of the .scape. These outgrowths bear 
v(‘ry short, thick, more or less palmate and slightly n*lle.\'(‘d proce.sses. 
On 1‘. ndgarift, of this country at least, .such growths are almost al¬ 
ways diminutive or ab.sent. However, some few forms (often slender, 
as are plants of II. ncglectd) in North America bear the.se growths, 
occasionally as well developed as they are on I . nrglrcfa of Europe. 

Examples of f’. rulgaris with rhizoid-Iiki* dev(*lopment in the I’nited 
States are specimens from South Poland, Alaine, collected by Kutr 
Furhiah in 1804, and from North Berwick, Maine, June 23, 1804, 
collected by ./. C. Farlin, both in the herbarium of the New England 
Botanical Club; and there is pronounced growth of the sort noticeable 
on a collection by Louis WiUiams tf* Rua Pierson, no. 1333, July 23, 
1033, from the Snakt* River bottom, (irand Teton National Park, 
Wyoming, elev. b7(K) ft., in herbarium of Calif. .Academy of Sciences 
at San Francisco. .Another such collection is out', from a muddv 

t 

lagoon, (Jiarcoal, valley of East River, Pictou Co., Nova Scotia, 
Harold St. John, no. 1450, Aug. 2, 1013, also in herb, of Calif. .Acad. 
.Sci. 

The proliferations described might sccun to be confined to I', vul¬ 
garis and its cIo.se relative, but the writer has obs(“r\'('d, al.so, a ca.se of 
(juite elongate growth on the greatly difl’ering .species, I . occidentalis 
A. dray, on a plant collected from Falcon \’alley, Washington, by 
IF. A^ Suhsdorf, July 28, 1883, sheets in herb, of I’niv. of Calif, at 
Berkeley, and Dudley Herb, at Stanford Univ. 

The region of Falcon Valley, in western Klickitat Co., Washington, 
is the type locality of the seemingly endemic C. orridrntalis A. Gra\' 
(type coll. no. 1880 of W. A’. Suk.sulorf, described in I’roc. .Am. Acad, 
xix. 05, 1883), which is similar to F. minor with the leaf-strewn, blad¬ 
der-bearing branches, but the winter buds are not formed of obvious 
smooth leaves as in U. minor, but are composed of the hair-tufted. 
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scale-like foliar nioflifieations eharaeteristie of r. hitcrmcdia. Grav 
describes I . occidcnfalin as between these two species, and the re- 
s(‘inblanee is true of the leav<*s, wliieh do range from the type of one 
sjx'cies to that of tlu' other, aj)j)('aring as in either, as well as intermedi¬ 
ate between the two, though more often as in U. intrrinrdia. Such a 
combination of two ditferent specific characters in one entity is note¬ 
worthy. r. occidnifdllfi grows in a region not remote from both 
minor and I . intermedin. 

A group of relatetl species inelmles t . intermedia Hayne, U. ochro- 
lenea A. Hartm., minor L., and occidental is. The leaves, or at 
h'ast whfit appear superficially to be leaves, of this group are typically 
three-parted at the ba.se and flattene<l, as opposed to the leaves of the 
wholly differing group to which r. rnlyaris belongs, which are parted 
twie(‘ ba.sally, terete, and uniquely p.seudo-pinnate. Both of the.se 
lesser groui).s are of a eircumboreal rlistribution, however. 

t . intermedia and its relatives bear bladders, not equally distributed 
upon all mature leaves as does U. rnh/ari.s, but somewhat localized. 
Bladders are more or less pre.sent throughout the whoh* plant of 1'. 
minor, but, to au extent, in this .spi'cic's, and much more so in ( . 
occidentaiis ami I", oclirohnca, are they abundant only on specialized 
branches lu'aring diminutive leaves. In I . intermedia there is a 
specialization of the characteristically larger bladder-bearing branches 
without leaves, whereas upon the foliar stalks there grow no bladders 
at all. The last is a well known species in shallow j)ools of bog-water 
and margins of boggy j)onds and sloughs about the boreal portion of 
the earth. 

In North .Vmerica ( . intirmedia is distril)uted from the west coast 
of (ircenland and from Nh'wfoundland south to New Jersey and 
Pennsylvania, west, in the north, at least to British Columbia, and in 
the south, ranging west to Indiana, Illinois, Iowa, and further west 
only at higlu'r altitmh's to the Pacific States. 

This distribution is of interest g(‘ographically in its relation to 
glaciated areas. As tin* species occupies boggy country of the north¬ 


eastern, northern, and highland regions just outlined, it is, therefore, 
restricted to areas more or le.ss glaciated during the Wisconsin period 
of ice-cap formation. 

t ’. minor, though not by any means strictly a plant of bogs, has a 
similar geographical rangt* in North America, from Disko, west coast 
of Greenland (specimen delicate and somewhat atypical. Gray 
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Hcrburiuni) and from Blanc Sablon, Straits of Belle Isle, Labrador 
south through Newfoundlaixl, St. Pierre et Miquelon, Magdalen 
Islands, Anticosti, (laspt^ Princt* Kdward Island and Nova Scotia, 
south inland through all of New England to western New York, and on 
the coast to lx>ng Island and New Jersey, and west, in the north to 
the Mackenzie Basin (//, M. Raup, no. J138), and at least to British 
Columbia, and in the south, growing west to the region of the Great 
Lakes, then locally at higher altitudes to the Pacific States. It is akso 
in northern Asia and generally throughout Europe. 

The range, at least in North America, with .some local exceptions in 
the Northeast, covers partially glaciated areas. V. vidgaris, covering 
the .same range, occupies, besides, the central plains and extends much 
further southward. 

In Europe a species related to U. viitior, called L’. Branil, Hear, is 
recognized. This .surely .seems, from study of a number of specimens 
ami from de.scription, to be I . mmor or, at best, no more than a variety 
»»f it, to which it was first relegated by Franchet. Morphological 
differences do not stand out. 


Near V. infcrinedia is a species, C. ochrolciica A. Martin., which 
bears leaves with acuminate rather than blunt and mucronate divi¬ 
sions, as does U. intcnnrdia. Furthermore, the bladder-bearing 
branches may have a few leaves, a condition not true of its relative. 
In the Gray Herbarium at Har\ard University one finds U. ocitrolruca 
represented from East Prussia and locally .southward through the rest 
of Germany. It has been considered an Old World species. Thus it is 
noteworthy that Perry Rosroe, on July 23, 1929, collected 1’. 
oehroleucn at lycna Lake, St. Paul I., Nova Scotia. Collections are in 
the Gray Herbarium as follows: Perry A Roseoe, no. 351 a, July 23, 
1929, and no. 351, Aug. 10, 1929. 

So much for the circumboreal group, and now to turn to those* of 
more southerly, and, individually, rather more* limited distributions. 

Among the* Ltricularias of the groups especially occupying the 
Atlantic coastal jilain of America are a number of terrestrial specie's 
usually growing in wet .sanel or peat, but alse) aiming the plants of this 
elistribution are many aquatic specie^s, the northeaste'rn Anu'rican 
members of which are V. purpurea Walt., U. in/lata Walt., U. inflata 
var. minor Chapm., V. yibba L., U. hijiora Lam., V. fibrom Walt., ami 
U. (jeniitiiscapa Benj. These e)bvde)usly do ne)t ceimpri.se a homogene¬ 
ous group morphologically, but merely share a generally similar geo- 
jraphie.*al range. 
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Among all the sj)ecies in North America U. purpurea is unique. 
The leaves are whorled. The winter bud is a thickened end of a stem 
bearing abbreviated, incurled, and uniquely remote leaves, whereas 
specialized buds of other species are more or less rounded masses of 
closely imbricated leaves or leaHike scales upon a very short axis. 

U. purpurea Walt, is common in ponds and sluggish, but generally 
not extremely shallow water. It occupies a wide range north and 
south, recentlv found to be more extensive than formerly known: 

7 4 / 4 . 

Montreal Co., Quebec, south through Nova Scotia and New Bruns¬ 
wick and the Atlantic coastal states to Florida; Mississippi, Louisiana; 
northern Indiana and Michigan to Minnesota; Cuba; British Honduras. 

In Montreal Co., Quebec it grows near the city of Montreal, and 
therefore in the low valley proper of the St. Lawrence, as is to l)e ex¬ 
pected of a generally coastal plain plant extending northwanl. The 
isolated representation from British Honduras was collected at All 
Fim's by 11’. A. Schipp, no. ()()8, Sept. 1, 1930, specimens observed in 
the (iray Herbarium and at the University of California at Berkeley. 

A single relative of I ’, purpurea in the New World is V. myriocysia 
St. Hil. & (iirard. Both speeies have whorled leaves and purple 
flowers. In the Gray Herbarium II. myriocysia is represented only 
from British Guiana. 

/inflata Walt, and its var. minor Chapin, are recognizable by the 
single whorl of inflated, petiole-like processes radiating from the base 
of the flowering scape which usually appears annually. Tlu* leaves 
arc not whorled, but arranged as are those of most aquatic species. 
Var. minor Chapin. {V. radiata Small) is distinguishalile from typical 
in/laia in that the basal divisions of the leaf are longer and much more 
slender thronghont the plant (for comparative measurements .see key), 
in the geiuTally shorter, fewer-flowered scapes, and in the smaller size 

of the plant and all its parts. 

It is noticeable, then, that all the many collections of 11 . iufluta 


from the northeastern United States are not of typical U. in/lafa, as is 
most often supposed, but are of Chai)man’s variety minor. 

'l ypical r. inflata is a plant of the Southern States only. It has 
been collected from quiet water on the .southern Atlantic coastal plain 
and the lower Mississippi Valley region, which is known to be a related 
area botanically. P>om Florida it is represented from Duval, \’olusia, 
Pinellas, Lee, and Brevard Counties, from Screven Co., Georgia, and 
locallv from South Carolina. There is one record as far north as 
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(Jrassfield, Xorl'olk C'o., southeastern \ irginia, Feniald (h-l{fco)n, no. 
4301, May 7. 1033, in (iray IIerl)ariuni. Colleetions have also heiMi 
studied from Madison Co., western 'I'enne.ssee, Clierokee Ccn, east(‘rn 


'I'e-xas, and San.sal)a Co., central Texas, 'rids robust plant oidy oc¬ 
casionally intergrades with variety minor in the g(‘nerally diagnostic 
foliar charaet<'r mentioned and in size. 

The range of var. minor is disrupted, it having been colh'cted fnnn 
llaneoek, Waldo, and Franklin Counties of AFaine, south near the 
coast commonly to Xew Jersey, then becoming vi'ry local, if not lack¬ 
ing, southward, reapj)earing in pine barrens of Duval, bake, Brevard, 
and Polk Counties, Florida, and collected at least once from near the 
l^iraguay Kiv(*r and Concepcion, I^u’aguay, and from .SantanMii, on 
the Amazon River, Brazil, by H. Sprnrc. 

The strikingly i.solated plants from South America have quite the 
app<‘arance ol I . injlnta var. minor as concerns all gro.ss morphology of 
herbarium specimens, at least. The collection by 11. Sprncr from 
Santarem was first named as a .sej)arate specie's, I . (piinqiinadiafa 
Spruce ex Oliver in Journ. Finn. Soc. iv. 171 (bStIO). Ne) descrii)tion 
is there givete other than the' following: 

•‘No. 1033 F. ipiiiKpierndiain (Spruce’s MSS.). Santarem.—1 regard this 
as a small lorm of the U. injUitn, \\ alt., of the North American continent. 
Si)ecimens from Florida (Rugel, coll.), labelled U. injlnln, var. niinor, do 
not seem different.” 

1 here* is no re'asem te) eloubt this stateme*nt, ele*spite* ge‘e)graphie’al 
.separation; the* plants e)f be)th e*emtine*nts are* pre)bably the .same. 

It is e)t inteu’e'st that at le*ast e)nc e)ther sj)ec*ies, 6. ,slrll(iris b., bt*ars 
inflated petie)lar growths as does U. in/latn, though it eliffers in the* 
.sacs being shorter anel all the leaves being whorled. This plant is 
repre.senteel in the Gray Herbarium from the vallevs e>f the Nile, 
( onge), anel Niger Rivers of Africa, anel fre)m Malabar on the se)nth- 
east e*e)a.st e)f India, anel is known to grow e*l.se;whe*re* in both Afrie*a anel 

India. 

•A Xewth .\me*rican cejastal plain eli.sj)er.sal of epnte* e*.xpande*d .sort 
northward is to be te)nnd in the* range* of C. (jvminisvnpa Be*nj. (/ . 
(•I(indi’,stin(i Nutt.). (n’lnini-iicajia, with its <lelie*ate^ le*ave*s e)f remnele'el 
outline anel twin bases anel its commonly occurring cleistoganiems aiiel 
fruiting Howers, isfreepient in ponels anel betg-pools e)f the* ne)rthe*aste*rn 
e‘e)a.stal plain anel relateel or aeljac’cnt are*as: weste*rn Xewfounellanel; 
Magelalen Islanels e)f Quebee*; .Nova Scotia; Ilancoe;k and Walde) 
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Counties, Maine, south chieHy near the coast to Delaware and 
Pennsylvania. A quite isolated southern locality is represented by the 
collection of Frrnnld Loncj, no. 4187, July 28 and 29, 1934, from 
Cape Henry, Princess Anne Co., southeastern, Virginia. The species 
grows isolated inland in Orleans Co., Vermont, and it occurs in a sandy 
region of the Connecticut Valley in Hampden anti Herk.shire Counties 
of western Massachu.setts. ^31as Co., VVi.sconsin is another note¬ 
worthy i.solated area represented. 

Other coastal plain plants, including lUrlvularia gihha, are com¬ 
monly reported from this region of the Connecticut \ alley of Mas¬ 
sachusetts; and to find coastal plain affinities in the southern Great 
Lakes region is, of cour.se, an old story, hut an ever expanding one as 
regards the generally coastal Utricularias of that area. 

Similarly, such plants as l\ (jcunniscapa may extend to the north¬ 
east not only via Cape Cod and Nova Scotia, and even to western 
Newfoundland, as Prof. Fernald points out, hut may, as is known, 
even follow the inner coast, that is, of Alaine, more remote from the 
eastwardly sunken coastal plain. Chamaecyparis ffiyoides grows more 
and more locally eastward on the coast to York Co., Maine, reappear¬ 
ing in Waldo and Knox Counties, whereas some other similarly distrib¬ 
uted plants meet the boreal types as far east as Mt. De.sert Island. 
It is of interest, but not surprising, then, that I’trictilarias of the ex¬ 
panded eoastal plain dispersal should be common in the.se many nanu'd 
areas outside the true Atlantic coastal ])Iain. 

Though I . yciiiinm'apd does not seem to have beeti collected from 
Hritish Honduras, a very similar plant, but with “flowers deep rose 
colour’’ instead of yellow was collected by IT. .1. Schipp at .\I1 Pines, 
British Honduras, no. S 90, Sej)t. 2, 1930, in herbarium of Univ. of 
Calif, at Berkeley. It was at All Pines that Sehipp collected the 
northern coastal C. purpurea cited above. 

V. ylhha L. is a fine example, in its distribution, of the coastal plain 
groups. It is not restricted to the coast, but much commoner near it, 
known from Megantic* Co., (Quebec, Lunenburg and Yarmouth 
Counties, Nova Scotia, and Maine, south to Florida and west to 
Louisiana, near the (nilf Coast, also Ouaehita Parish, valley of Wash¬ 
ita River, northern Louisiana; i.solated in western Wrmont, Hampden 
and Berkshire Counties of the Connecticut \’alley in western Massa¬ 
chusetts, and western lowland New' York to southern Ontario, Michi¬ 
gan, Wisconsin, Ohio, Indiana, Illinois, and,according to Gray’s Man., 
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7th ed., in JMinncsotti (spocimens not ol)S(‘rvcd from Minn.). Isolated 
collections come from Tennesse{“, and from Tarrant ('o., northern 
Texas, and .specimens prohahly of this species have been oh.served from 
elsewheni in Te.xas and north into Oklahoma. 1 ’. gibha is also in 
California. Plants .seemingly of this species appear from the Bahamas, 
Porto Rico, Mexico, and, again, British Honduras. 

The generally once-dichotomoiis, v<‘ry delicate leaves of hut om* 
typ(‘, with many bladders, especially near ends of h*aves, as character¬ 
istics .serve fairly well to distinguish the vegetative j)lants of I’, gibha 
from other North American species, and when it is in Mower, as is 
frequent, the noticeably small, laterally Maring corollas furtlua* decid(‘ 
determination. 

It is noteworthy that just such specimens as described above of this 
once supposed eastern coastal plant appear in collections from Cali¬ 
fornia, most of them properly identified as V. gibbd. .At least, com¬ 
plete morphological characters observed in pres.sed material (and souk* 
fresh) point definitely to that species. H. L. Mason published an 
article on the occurrence of U. gibba in California in Madrono, ii. 
p. 2M (HKIl), and I find that most of the following citations of collec¬ 
tions observed by the writer were first noted by Dr. Mason in his 
article. Citations of .sheets studied are as follows: Bogg’s Lake, Ml. 
Hannah, 2500 ft.. Lake Co., ./. 1C. lilanlciufthip, .Sept. 10, 1028, in 
herb. Calif. Acad. Sci.; slough at Holt, San .loaquin Co., John Thotuas 
Howell, no. 4411, Sept. 21, 1929, in herb. Calif. Acad. Sci.; irrigation 
ditch, Stockton, San Joaquin Co., Walton Clark, Aug. 2(1, 192.3, in 
herb. Calif. Acad. Sci.; ditch 3 mi. southeast of Santa Rosa, Sonoma 
Co., 3/. <S’. linker, Nov., 1898, in herb. Cniv. (Adif. at Berkeley; 
Swamp Lake, .52(X) ft., Tuolumne Co., II. L. Mamn, no. 1159.3, July 
2.3, 1937 (aquatic form with no Mowers, and emersed form from float¬ 
ing log), bearing Mowers in herb. Lniv. Calif, at Berkidey. Thus a. 
marked addition to the once supposed range was brought to light. 

11. Inflora Lam. and V. flbro.'ta. Walt, are clo.se to each otluT and both 
in the U. ffibba relationship according to appearances. V. flbrom. 
seems characteristically to bear several purely vegetative branches 
crowded with comparatively large leaves which are nearly all three 
times dichotomous and supporting very few or no bladders. C. biflora 
differs vegetatively from I’, flbro.m in .seemingly not having the.se 
sp<'eializcd vegetative branches. The fully developed leaves of I', 
biflora (and those of unsp(‘cializ(‘d branches of V. flbro.sa) are .some- 
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what larger than those of IJ. (jibha and are twice dichotomous, whereas 
leaves of f . (jibha are once dichotomous, rarely with an abbreviated 
third division. The flowers of V. (jibba are distinctly smaller than 
those of I fibrosa and than almost if not quite all those of II. bifiora, 
and the spur of V. (jibba is distinctly shorter than that of the two 

relatives. 

The geographical distributions of V. fibrosa and T. bifiora are very 


similar but cover only a portion of the range of IJ. jibba, being re¬ 
stricted, at least northward, to the coastal plain area itself, extending 
loeally in jKmds north only to southeastern Massachu.setts, along with 
a number of better known but similarly restricted plants. Judging 
only from well collected sheets, I . Infiora is represented from Barn¬ 
stable Co., Massachusetts south near the coast to Florida; Mi.ssissippi 
to Texas and north into Oklahoma; also probably south of the United 
States. 

I .fibrosa reveals records from certain ponds of Plymouth, as well as 
Barnstable Counties, Massachusetts; I^ong Island, New York, and 
New Jersey, south, probably locally, to Florida; Alabama and Missis¬ 
sippi; also possibly south of the United States. 

Subtropical and tropical Utricularias of the gibba-bifiora relationship 


South 


These include imperfectly known species, more or less similar to each 


bifi 


Due to few and incomplete 


specimens final statements of the taxonomic or local geographic situa¬ 
tions concerning these seem at present to be impossible. And, eventu¬ 
ally, careful synoptical work will be necessary on the group from the 

southern United States southward. 

It seems probable that species of this relationship, but not discus.sed 
h(‘re, extend northward as a. subtropical complex into the Gulf States 
and possibly westward in the lower valleys. But probably f '. gibba, 
U. bifiora, and U.fibro.sa are the only species of such a relationship to 
be found in the area covered by Gray’s Manual. 

liecause it is well outside the Manual range a certain whole group of 
strikingly distinct aquatic Utricularias, tho.se of the U. oligosperma 
relationship, extending north to peninsular Florida and the Gulf 
Coast, has been here omitted from consideration. One species is 
known from southern Florida to Louisiana. These aquatics are large 
plants with excessively ramified, elongate, bladderless leaves and 
elaborate, specialized, leaflike branches dispersed among them (and 
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not at their bases) and hearing; many bladders. Sueb a form of plant 
is (Hitwardly similar to no other p’onp of the genus. 

Finally, a di.sen.ssion might he devoted to qualities of the habitat of 
North .\meriean rtrienlarias. All species of the .Atlantic coastal plain 
disj)er.sal grow in what would seem to lu* only acidic wal<'rs or soils, 
ii.sually in sandy and boggy localities. 

U. (/ibha, t'. hi/lord and U. fibrosa, of peaty or somewhat .sandy pond- 
.shores, nearly bridge, in habitats, tlie acpiatic with the truly tern'strial 
.species. V. biflora commonlv becomes stranded or nearly so, and 

• > T 

when in this condition will develop pah* branches just beneath tin* 
mud, somewhat as does l \ cornata of boggy or wet sandy ground, save 
that the leaves on such branches are not the erect, slightly emerging, 
and simple leaves of U. cornata, but are, in form, (‘ssc'iitially like tin* 
usual ones of I . bi flora, being merely reduced in size. Bladders are 
always borne on such leaves, and tin* api)earance of the.se branches is 
much lik(* certain similar growths more common to I . minor. 

1 pon becoming stranded in late summer, flowering of these thre(* 
species is usual. I . r/ibba, though often growing in tangles or rafts 
I <(111 W (II oh si 1OI ( * (as well as very n<‘ar shore), fully as commonly as 
r. bi flora becomes stranded also; and it can grow, it would .seem, to 
l)etter advantage thus than V. hifiora. Flowering usually luromes 
profu.s(‘. The few radiating stems subtending a scape will dry up, yet 
tin* plant persists with the habit of, .say, the terre.strial T. nsainnata. 
r. (jibba, especially, may be found in either aquatic, and then usually 
v(*g(*tative, condition or in terrestrial and fruiting pha.s(*, and the 
halat ma^ b( in all stages between tin* two forms according to (*nviron- 

ment, yet obvioihsly the sann* speci(*s. The n(*ighb()ring Mvriophvl- 
hmis behave (juite similarly. 

Among the circiunboreal species there is no g(*neral pr(*ferenc<* t(>- 

ward aeidic or ba.sic waters. l \ rnlgari.s is common in all circumneu- 

tral or .somewhat acidic waters of its rang<*, and .some specimens from 

the (Ireat Plains and the Southwest are encrusted with alkaline de- 
p( ».s i t. 

r. minor, however, despite po.ssible and seeming (*.\ceptions, shows 

Ijreferenee for basic waters, often growing in ponds washing a ealcare- 

ous bed. And, as local New England collectors can testify, T. minor 

may even grow in alkaline tidal inlets, such as Winnegance Creek, 

Phippsburg, Sagadahoc Co., Maine, and (*reeks at Falmouth, Ma.s.sa- 

chu.setts, in which cases growth is variously and oddly modified. (See 
herb. N(*w England Bot. Club.) 
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The writer has most commonly found T. ttiinor in water proximate 
to more or less ealcareous rock, yet he has also found it in the open, 
deeper places and thoroughfares through sphagnous hogs, generally 
supposed to he an acidic habitat hy field botanists. Such a habitat 
is to be found in the deeper, open water of the thoroughfare through 
Knights Bog, foot of Pitcher Pond, Northport, Waldo Co., 'Maine. 
Nearby, f-. inicrmcdia and V. gctniniscapa grow in the bog-bound, 
shallow pools not occupied by V. minor. 

In one instance noted by the writer I’, minor grew in water of a 
deep bog, and was near Sphagnum, Chamardaphnr, etc., but in close 
company with Nitdla. This was on the bottom, not the shallow 
sphagnous margin, of a spring-fed pool (near Beaver Pond, Lincoln, 

. i'. minor, however, in no ca.se grew in the smaller, 

stagnant pools Intimately surrounded by the acid-loving and acid- 
creating Sphagnum, as is often the case with the similar C. infcrmrdia, 
and true, as well, of the quite differing V. gemini.'icapa. The pool in 
question being rather deep and partially fed by an underground flow 
might well have had both basic and acidic habitats for plants, the 
basic tending to dominate below. This condition, as a guess, may 
also have been true in the case of U. minor growing in the <leep center 
of the slough in a .sphagnous bog. 

I', intermedia generally occupies acidic wat(*r throughout its range 
in this country, and yet, occasionally, it is collected from a marl bog: 
“In marl, edge of Meadow Lake,” valley of the Lime.stone Biver, 
Fort Fairfield, Aroostook Co., Maine, M. L. Fernald, 1898, Gray Herb. 
To certain other such seeming aberrancies in Aroostook County Prof. 
Fernald has alreadv called attention. 

But the water, altogether testing as acidic or basic either, of 
course constitutes no ab.solute or accurate indication of the actual 
chemicals needed and irsed by plants growing therein. Physiological 
study of chemical requirements for certain I tricularias might explain 
the seemingly unusual habitats. 
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Explanation ok Figures 


Utricularia purpurea: fig. 1, a whorl of leaves on stem, showing only the 
bases of two of the divisions; fig. 14, winter hud, showing fleshy winter- 
resistant portion with its incurled leaves. 

U. biflora: fig. 2, portion of stem bearing leave.s. 

U. gibba: fig. 3, portion of stem bearing leaves. 
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r. kihuosa: kkj. 4, specialized vegetative branch. 

U. fiEMiNisc.\p.\: Ficj. 5 a, a leaf; Fro. 5 b, a deistoganiou.s fruit, (.split open 
by pressure); fio. 16, winter bud. 

U. vui.oAitis: Fio. 0, a leaf, showing only the base of one half; fkj. 12 a, 
winter bud; fio. 12 b, foliar modification from winter bud, X 6. 

n. iNFii.\TA: FIO. 7, a leaf. 

IJ. i\Fi>.\TA, var. minor: fio. 8, a leaf. 

U. minor: figs. 9 a b, |)ortions of stems from two plants .showing two 
common forms of 3-parted leaves; fig. 9 c, portion of stem bearing two 3- 
parted leaves of the less frequent, short, broad and bladderle.ss form, especially 
of vernal growth from winter buds or of nearly terrestrial plants; fio. 15, 
winter bml, with the usually somewhat incurved subtending leaves. 

U. inter.media: fio. 10 a, portion of stem bearing the 3-j)arted leaves; 
FIO. 10 b, apex of a terminal foliar division, X 5; fio. 10 c, specialized bladder¬ 
bearing branch; fio. 13, winter bud; fio. 13 b, foliar modification from winter 
bud, X 5. 

U. ochroleuca: fio. 11 a, portion of stem bearing leaves; fio. 11 b, apex 
of a terminal foliar division, X 5; fio. 11c, bladder-bearing liranch. 

All figures natural size unle.ss otherwise indicated. 


SOME RECENT ADDITIONS TO THE FLORA OF 
BERKSHIRE COUNTY, MASSACHUSEITS 

Of.ouoe J. Wallace 

In spite of tlie thirty years of exploration and research that is hack 
of Hoffman’s admirable Flora of Berkshire Conniyf ti census of th(‘ 
flowering plants oeeiirring at the Pleasant Valley Bird and Wild 
Flow'er Sanctuary in Lenox during the spring and summer of 1938 
disclosed additional species tliat seem well worth recording. But for 
two interesting exceptions, these new species, as might be e.xpected, 
consist of exotics, presumably introduced since the publication of 
Hoffman’s work. Mention should also be made of .several other 
plants w'hich, though known in the region before, hav«* ehangi'd their 
status markedly in the last decade, or tw’o. 

Census work was confined to the Sanctuary grounds, a 30l>-acrc 
tract of land comprising old meadows, marshes, alder swamps, and 
the deep cool w-oods of a mountain.sidc. The whole area ranges in 
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ineludeil trout stream 


to 18(K) feet at the summit of Lenox Mountain. To tlu* wealth of 
plant species naturally occurring in such a iliversity of habitat may be 
added many deliberate as well as accidental introductions—bog species 
in the artificial bog, wooilland plants in the Fernery, berry-producing 
shrubs planted to encourage birds, and a great number of unfore.scen 

• IIoITinan, Ralph, Flora of Berkshire Count!/, Mo.ssnchusetts. Proc.. Huston Soc. 
Nat. Hist. Vol. :m. No. 5. 1922. pp. I7I-.3S2. 








